An anaerobic population of bacteria became acclimated to catechol and phenol in 32 and 18 days, respectively. Evidence from carbon balance measurements indicates that the aromatic ring is cleaved and that the products are stoichiometrically fermentable to methane and carbon dioxide.
Although several groups have extensively studied the aerobic degradation of aromatic compounds (3, 5, 9) , relatively little attention has been paid to the anaerobic degradation of aromatics. Several aromatic compounds have been reported to be biodegradable under the anaerobic conditions present during photosynthetic metabolism (4, 7), nitrate respiration (10, 12) , and methane fermentation (1, 6, 11) . However, both catechol and phenol have been found to be highly refractory. Although a variety of different anaerobic culture conditions involving both pure and mixed cultures have failed to demonstrate the anaerobic biodegradability of either of these compounds (2, 4, 10, 12) , one previous investigation (1) did succeed in demonstrating the anaerobic biodegradability of phenol by methanogens. The anaerobic biodegradability of catechol, however, has not been observed previously. This report provides evidence that both catechol and phenol are totally degraded under anaerobic conditions and converted to methane and carbon dioxide.
A serum bottle variation of the Hungate technique for growing anaerobic bacteria was adapted from Miller and Wolin (8) for methanogenic enrichment cultures. These cultures consisted of 150 ml of culture fluid contained in 250-ml serum bottles. Prereduced defined nutrient medium (Table 1) Figure 1 illustrates the utilization of phenol over time under methanogenic conditions and the concomitant production of gas. The temporal correlation between the onset of gas production and substrate disappearance is clearly evident. Phenol decomposition began after a 2.5-week acclimation to the initial concentration of substrate. An additional 2-week period was required for the complete disappearance of the compound. Evidence for the enrichment of phenol decomposers is shown by the fact that little lag occurred after a second spike of substrate was added. After the initial gas production leveled off, a second increase in gas production also closely corresponded to the disappearance of the substrate spike. Figure 2 illustrates similar characteristics for the utilization of catechol. In this case, an exceedingly long acclimation period of 4.5 weeks was required before any decomposition took place. In addition, a shorter lag of about 1 week occurred before the utilization of the second substrate spike began. Similar to the phenol system, gas production coincides closely with the degradation of both the initial concentration and the additional substrate spike.
Complete phenol utilization initially took 14 days and was reduced to 10 days after the additional substrate spike. This indicates a more Based on the initial substrate concentration and the above stoichiometry, theoretical yields of gas can be calculated and compared with the measured values ( long. The source of the seed population may also affect the time necessary before the onset of degradation. For one case, in which we used a different inoculum source, 7 weeks was required before catechol decomposition began. The source of inoculum plus the needed long acclimation period may also account for the refractory nature of catechol reported by Clark and Fina (2) .
The methanogenic biodegradability of these compounds indicates that aromatic ring compounds are not refractory under strict anaerobic conditions and that reductive pathways in heterotrophic bacteria exist for their decomposition.
